Ultrastructural localization of actin in muscle, epithelial and secretory cells by applying the protein A-gold immunocytochemical technique.
Actin-immunoreactive sites have been localized at the electron microscope level by the protein A-gold technique in striated and smooth muscle cells as well as in epithelial and secretory cells. The combination of the highly sensitive protein A-gold technique with the good ultrastructural preservation and retention of antigenicity obtained using low-temperature embedding conditions has allowed a very precise identification of the labelled structures with high resolution. In striated muscle cells the labelling was obtained over the myofilaments and the Z-band, mainly at its periphery. Labelling was also observed at the edge of the intercalated discs of the cardiac muscle cells. In smooth muscle cells the labelling was present over the myofilaments; the dense plaques associated with the plasma membrane were labelled at their periphery where actin filaments have been reported to anchor. In epithelial cells of the duodenum and the renal convoluted proximal tubule, the labelling occurred over the filamentous core of the microvilli and over the cell web. Gold particles were often present over, or closely associated with, the cell membrane at the tip of the microvilli or of invaginations and vesicular structures. At the level of the junctional complexes the gold particles were aligned at the edge of the dense zones. In pancreatic endocrine and exocrine secretory cells, actin-immunoreactive sites were revealed over the Golgi apparatus, mainly at the level of the inner cisternae in the maturing face over or closely associated with the membranes of the condensing vacuoles and secretory granules, and also over the plasma membrane. Microvilli and cell web were also labelled. Finally, in fibroblasts, gold particles were associated with the membrane of vesicular structures. The consistent finding of actin-immunoreactive sites closely associated with membranes of secretory granules and vesicular structures brings support to the proposal that contractile proteins might play an important role in transcellular transport and protein secretion.